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ABSTRACT
All	plant	parts	of	black	elder	(leaves,	berries,	inflorescences,	roots,	shoots,	bark)	have	a	long	history	of	use	in	
herbal	remedy	or	lots	of	culinary	uses,	widespread	in	almost	every	continent	of	the	world.	Pro-health	properties	
indicated	a	role	of	black	elderberry	products	intake	in	the	prevention	of	cancer	and	diabetes.	This	paper	presents	
an	 overview	 of	 the	 evaluation	 of	 biochemical	 compounds	 (sugars,	 organic	 acids,	 total	 phenolics,	 antioxidative	
activity,	 flavonoids,	 flavor	 and	 volatile	 compounds),	 found	 in	 flowers,	 berries	 and	 leaves	 of	Sambucus nigra	 L.	
The	variability	of	concentration	compounds	are	 found	by	uniform	maturity	of	each	phenophase	of	black	elder,	
hence	the	need	varieties	improve	the	quantity	and	quality	of	its	yield.	Black	elder	has	food	industry	properties	
associated	with	 the	 presence	 of	 increased	 nutritive	 and	 decreased	 caloric	 value	 at	 fruits	 best	 correlated	with	
the	content	of	 sugars	and	organic	acids	of	 flower,	organic	acids	as	a	 important	metabolic	pathway	of	proteins,	
lipids,	carbohydrates.	Several	studies	have	confirmed	that	Sambucus nigra	L.	is	a	valuable	raw	material	with	many	
nutrients	and	bioactive	substances,	being	extraordinarily	rich	in	antioxidants,	and	the	leaves	are	remarked	as	easily	
available	source	of	antioxidant	preparations	in	different	domains	(food	products,	pharmaceutics,	or	cosmetics).	A	
bush	of	Sambucus nigra	L.	in	the	garden	is	our	true	handy	pharmacy,	a	food	market	like	as	functional	ingredient,	a	
spot	of	color	with	unmistakable	smell.
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INTRODUCTION   
A	 bush	 of	 Sambucus nigra L.	 in	 the	 garden	
is	 a	 food	market,	 our	 true	 handy	 pharmacy	 like	
as	 functional	 ingredient	and	a	 spot	of	 color	with	
unmistakable	smell.	It	is	like	a	food	market	because	
all	 plant	 parts	 (shoots,	 leaves,	 inflorescences,	
berries,)	 have	 been	 applied	 to	 food	 flavouring	
(tea,	wines,	syrups,	cordials,	jam,	infusions,	juices,	
liqueurs,	 jellies,	 jams,	 ice	 creams,	 yogurts	 and	
different	 beverages)	 (Mikulic-Petkovsek	 et al., 
2016;	Olejnik	et al., 2016;	Schmitzer	et al., 2010;	
Vlachojannis	et al., 2015).
There	 are	many	 studies	 supporting	 the	 idea	that Sambucus nigra L.	is	a	true	pharmacy,	consi-
dered	to	be	rich	in	biologically	active	components,	
which	it	is	available	in	modern	medicine	(Kovalenko,	
1994).
The	consumption	of	elder	helps	in	the	preven-
tion	and	therapy	for	a	number	of	diseases,	such	as	
diabetes	(Bhattacharya	et al.,	2013;	Fowler,	2010;	
Folmer	et al.,	2014;	Gray	et al., 2000;	Kashyap	and	
DeFronzo,	 2007;	 Netzel	 et al.,	 2005;	 Song	 et al.,	
2014),	obesity	(Christensen	et al.,	2010;	Chrubasik	
et al.,	2008),	antibacterial	and	antifungal	activity	
(Hearst	et al.,	2010;	Kinoshita	et al.,	2012;	Kong,	
2009;	 Krawitz	 et al.,	 2011),	 antitumour	 activity	
(Pehlivan	Karakas	et al.,	2012;	Thole	et al.,	2006),	
immune	system	stimulation	(Ciocoiu	et al.,	2012;	
Frøkiær	et al.,	2012;	Groza	et al.,	2010),	protection	
against	UV	radiation	(Chen	et al.,	2012;	Jarzycka	et 
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al.,	2013),	diuretic	and	laxative	activity	(Beaux	et 
al.,	1999;	Picon	et al.,	2010).
The	 composition	 of	 all	 plant	 parts	 of	 black	
elder	it	depends	in	fact,	of	degree	of	ripeness,	the	
variety,	 climatic	 conditions	 and	 environmental	
(Sidor	and	Gramza-Michałowska,	2015).	Recently,	
black	 elder	 hybrids	 have	 gained	 scientific	 for	
interest	 as	 intense	 cultivation	 of	 berries	 with	
uniform	maturity,	different	colors	of	fruit	exterior	
(e.g.,	 red,	 orange,	 yellow),	 resistance	 to	 berry	
dropping	 or	 resistance	 to	 diseases	 (Mikulic-
Petkovsek	et al., 2016).
The	morphology	of	Sambucus nigra L.	bioactive	
compounds	 it	 seems	 to	 be	 especially	 balanced	
mechanism	 to	 natural	 antioxidants,	 suitable	 for	food purposes.
Biological	value	of	the	Sambucus nigra L.	seeds,	
rich	sources	of	oil,	is	a	hight	levels	of	1:1	ratio	of	n-6	
to	 n-3	 PUFAs	with	 a	 near	 α-linolenic	 acid,	 which	
demonstrate	a		good		balanced	sources	of	essential	
PUFAs	 for	 human	 health.	 Sambucus	 seed	 oils	 as	
alternatives	to	the	conventional	vegetable	oils	and	
enhance	 the	 profitability	 of	 the	 fruit	 processing	
industries	(Dulf	et al.,	2013,	Fazio	et al.,	2013).
The	Sambucus nigra	 L.	 fruit	 extract	 is	 consi-
dered	to	be	rich	in	primary	polyphenols,	leading	to	
its	high	biological	value.	(Olejnik	et al., 2016;	Sidor	
and	Gramza-Michałowska,	2015).	
Studies	 on	 the	 biological	 value	 of	 the	 elder-
flower	reveal	 its	delicate	flavor,	as	there	are	over	
100	volatile	compounds	reported	in	the	literature	
(Pabi	et al.,	2014).
Sambucus nigra	L.leaves,	its	main	biomass,	are	
an	irreplacable	source	of	flavonoids.
Black	 elder	 products	 are	 very	 influence	 in	
quality	human	nutrition	(structural,	energetic	and	
protective),	suitable	for	food	purposes	(Vulic	et al., 
2008). 
The	 physiology	 that	 a	 consumption	 of	 black	
elder	and	its	food	products	is	oscillating	between	a	
beneficial	or	harmful	food.		The	study	of	(Senica	et 
al.,	2016)	are	considered	that	thermal	processing	
significantly	decreases	 the	content	of	cyanogenic	
glycosides	 and	 make	 elderberry	 products	 safer	to consume. Nevertheless,	 safe	 consumption	 of	
Sambucus nigra L.	 products	 not	 only	 have	 high	
temperature	 pomise	 low	 levels	 of	 cyanogenic	
glycosides,	it	is	important	to	determine	the	extent	
of	 decomposition	 of	 cyanogenic	 glycosides	 in	
elderberry	products	(Bratu	et al., 2012;	Senica	et 
al.,	2016;	Rex	et al.,	2000).	
CURRENT METHODS USED FOR BLACK 
ELDER CHEMICAL CHARACTERIZATION 
The	 analysis	 of	 primary	metabolites	 (sugars	
and	 organic	 acids)	 carried	 out	 using	 high-
performance	 liquid	 chromatograph	 (HPLC)	 of	
Thermo	 Separation	 Products,	 as	 reported	 by	
(Mikulic-Petkovsek	et al.,	2012).
Based	 on	 the	 literature,	 aroma	 compounds	
were	extracted	by	solid	phase	microextraction,	well-
known	by	gas	chromatography-mass	spectrometry	
and	quantified	by	gas	chromatography	 (Kaack	et 
al., 2006;	Pabi	et al.,	2014;	Vitova	et al.,	2013).
The	anthocyanin	as	well	as	quercetin	profiles	
of	this	plant	material	were	also	recognized	by	the	
use	of	HPLC/MS	(Veberic	et al.,	2009).
The	antioxidant	properties	of	alcoholic	extracts	
from	the	leaves,	berries	and	flowers	of	Sambucus 
nigra	 L.	 are	 estimated	 by	 means	 of	 DPPHd,	
b-carotene/linoleic	 acid	 methods	 (Dawidowicz	
et al.,	 2006)	 or	 by	 a	 photochemiluminescence	
method	 (Bratu	 et al.,	 2012)	 and	 considered	 in	
relation	 to	 the	 extraction	 temperature	 (in	 the	
range	20–200ºC)	(Dawidowicz	et al.,	2006).	
Different	 methodological	 approaches	 to	
develop	the	specificity	of	the	F–C	assay	have	been	
suggested	 (	 the	 partial	 purification	 of	 phenolic	
extracts	with	SPE	columns	before	the	F–C	assay	is	
implemented;	the	action	of	phenolic	extracts	with	
oxidative	agents	such	as	hydrogen	peroxide	(H
2
O
2
)	
at	 levels	that	dissolve	the	 interfering	compounds	
and	do	not	affect	PC).	
ORGANIC ACIDS COMPOSITION OF 
SAMBUCUS NIGRA L. FRUITS, FLOWERS 
AND LEAVES 
Literature	regarding	the	sugars/organic	acids	
ratio	 contributes	 to	 the	 taste	 of	 fruit	 (Mikulic-
Petkovseket	 et al.,	 2007).	 Citric	 and	 malic	 acids	
were	the	main	acid	in	black	elder	fruit,	combined	
representing	 90–98%	 total	 analyzed	 acids	
(Mikulic-Petkovsek	 et al.,	 2016).	 Furthermore,	
due	 to	 high	 levels	 of	 citric	 and	 malic	 acids,	 the	
berries	is	perfect	for	the	production	of	acidulants.	
In	 comparison	with	 the	 information	provided	by	
Soccol	et al.,	 2006,	 this	 industry	organic	acids	of	
black	elder	are		particular	by	their	low	toxicity.
Similarly,	 significant	 differences	 in	 S.nigra	 L.	
fruits	acids	content	have	been	determined	among	
elderberry	 species	 cultivers/wild	 (Table	 1).	 It	 is	
clear	that	the	elderberry	cultivated	present	lower	
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values of malic and citric acids than the cultivated 
species,	characteristic	S. nigra	L.	wild.
Sambucus nigra L.	flowers	contain	considerably	
higher	levels	of	malic	acid	(30.19	g/kg	DW)	of	the	
five	different	organic	acids	have	been	quantified	in	
elder	 (Mikulic-Petkovsek	et al.,	2016).	A	detailed	
analysis	 of	 elderflowers	 stood	 out	 2.5-fold	more	
organic	acids	compared	to	other	hybrids	analyzed	
by	(Mikulic-Petkovsek	et al., 2016).
Although	 studies	 of	 the	 active	 principles	
from	 species	 of	 Sambucus	 leaves	 are	 phenolic	
compounds	 and	 sambunigrin	 (Yesilada	 et al., 
2014),	 but	 there	 are	 rich,	 particularly,	 in	 ursolic	
acid,	use	for	the	action	of	chronically	inflammatory	processes (Schwaiger	et al.,	2011).
SUGARS COMPOSITION OF SAMBUCUS 
NIGRA L. FRUITS, FLOWERS AND LEAVES 
Within	recent	years	a	bush	of	Sambucus nigra 
L. is	an	emerging	horticultural	crop	(Thomas	et al., 
2015)		and	could	be	recommended	as	a	fruit	which	
contains	 low	 levels	of	 total	 sugars	 (47–109	g/kg	
FW)	(Mikulic-Petkovsek	et al.,	2016). 
There	 are	many	 studies	 supporting	 the main 
sugar	 content	 of	 the	 analyzed	 black	 elder	 fruit	
were	fructose	and	glucose	(80–95%	total	analyzed	
sugars),	 sucrose	 was	 identified	 only	 in	 small	
amounts	(0.33%	of	the	fruits)	(Famiani	et al., 2009; 
Ozgen	 et al., 2009;	 Mratinic	 and	 Fotiric,	 2007;	
Mikulic-Petkovsek	et al.,	2016;	Thomas	et al.,	2015).
Following	the	report	of	(Sadilova	et al.,	2009),	
a	 favorable	 fructose	 to	 glucose	 ratio	 (1:1)	 has	
been	determined	 in	elderberry	 fruits	which	 is	 in	
agreement	to	the	the	health	perspective.	Thus,	the	
lower	glycemic	index	identified	of	elderberry	fruit	
should	 be	 favored	 by	 the	 consumers.	 Previously	
elderberry	 fruit	 adds	 similar	 low	 levels	 of	 total	
sugars	 then	 regularly	 consumed	 fruit	 such	
as	 apples	 (128.2–191.55	 g/kg	 FW)	 (Mikulic-
Petkovsek	et al.,	2007).	
In	a	similar	manner,	elderflower	accumulated	
highest	 levels	 of	 glucose (glucose	 and	 fructose	
represented	 from	 60%	 to	 85%	 total	 analyzed	
sugars	 in	 elderberry	 flower).	 Consequently,	
many	 consumers	 appreciate	 elderflower	 sweet-
tasting	 characteristics	 and	 prepared	 versions	 of	
elderflower	drink	(Mikulic-Petkovsek	et al.,	2015).	
The	 results	 of	 the	 Senica	 et al.,	 2016 have demonstrate that black	 elder	 parts	 (leaves,	 flo-
wers	 and	 berries),	 accumulate	 various	 levels	 of 
secondary	metabolites,	regardless	of	the	altitude.	
Their	synthesis was	generally	affected	by	changes	of temperature and solar irradiation.
TOTAL PHENOLIC CONTENT (TPC), 
ANTIOXIDANT ACTIVITY AND 
FLAVONOID OF SAMBUCUS NIGRA L.   
FRUIT, FLOWERS AND LEAVES  
Antioxidants	are	health	beneficial	compounds	
that	may	cause	 tissue	damage	 leading	 to	various	
Tab. 1.	The	content	of	organic	acids	 in	 fruits	(mean	±	SE,	 in	g/kg	FW	or	mg	kg1	FW	for	shikimic	and	
fumaric	acid)	and	total	organic	acids	(mean	±	SE,	g/kg	FW)	of	S. nigra	L.	cultivars and	wild.  
Citric	acid Malic	acid Tartaric	acid Fumaric	acid
Shikimic	acid Total	organic	acids Reference
S.	nigra	L.	wild
‘S.	nigra	L.’
(NE	Slovenia)
9.66	±	0.36 8.82	±	0.33 1.52	±	0.13 19.83	±	1.56 44.48	±	3.71 20.07	±	0.66
(Mikulic-
Petkovsek	et al., 
2016)
‘S.nigra	L.’
(Central	
Slovenia
9.4	±	0.36 1.67	±	0.23 0.444±0.041 75.2	±	7.59	 79.0	±	22.28	 77.2	±	6.5
(Mikulic-
Petkovsek	et al.,	
2012)
S.	nigra	L.	cultivers
‘Haschberg’
Austria
4.81	±	0.19 1.10	±	0.04
No	determi-nation of this references 0.29	±	0.001 0.18	±	0.04 6.38	±	0.26 (Veberic	et al., 2009)
‘Rubini’ 3.08	±	0.07 1.02	±	0.04
No	determi-nation of this references 0.13	±	0.004 0.24	±	0.01 4.48	±	0.12 (Veberic	et al., 2009)
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diseases	 (Apak	 et al., 2008).	 The	 concept	 of	
antioxidant	 capacity	 first	 originated	 from	
chemistry	and	was	later	adapted	to	nutrition	(Cao	
et al.,	 1998;	 Floegel	et al.,	 2010;	Pellegrini	et al., 
2003).
The	 antioxidant	 capacity	 of	 Sambucus	 nigra	
fruit	 was	 quantified	 by	 a	 several	 methods,	 and	
all	 the	 results	 showed	a	very	high	antioxidant	at	
very	 low	 concentrations	 (Veberic	 et al.,	 2009).	
The	results	of	the	antioxidant	capacity	quantified	
by	 a	 photochemiluminescence	 determinations	
revealed	 its	 cytotoxic	 effect	 and	 also	 mutagenic	
activity	in	vivo	on	the	radicles	of	Allium cepa. But 
at	lower	concentrations	(0.1	g/dL)	the	mutagenic	
effect	was	not	observed	any	more	and	Sambucus	
nigra	fruit	extract	powder		it	recommendable	for	
applications	 in	 the	 food	 industry	 	 (Bratu	 et al., 
2012).
Moreover	 the	 new	 eco-friendly	 method	 for	
showed	a	very	high	antioxidant	at	 the	Sambucus	
nigra	fruit,	 it	 is	developed	for	the	phytomediated	
synthesis	 of	 silver	 nanoparticles	 (AgNPs)	
(Moldovan	 et al.,	 2016).	 These	 data	 support	 the	
idea	 that	Black	elderberry	 fruit	extract	mediated	
synthesized	AgNPs	indicate,	except	for	antioxidant	
activity,	a	great	potential	of	agents	against	oxidative	tissue injuries. 
Therefore	 a	 various	 in vitro models have 
demonstrated	 cytoprotective	 effect	 of	 elderberry	
extracts	 against	 oxidative	 damage	 Brighenti	 et 
al., 2005;	Duymus	et al.,	2014,	Mikulic-Petkovsek	
et al.,	 2016;	Netzel,	 Strass	et	 al.	 2005;	Puchau	et 
al.,	 2009;	 Schroeter	 et al., 2000;	 Youdima	 et al., 
2000.	Nevertheless,	black	elder	fruit	contain	toxic	
cyanogenic	 gly-cosides	 and	 should	 be	 consumed	
with	caution		not	edible	in	fresh	form.	
The	ABTS	scavenging	activity	were	evaluated	
the	 antioxidant	 properties	 of	 elderberry	 fruits	and the results of the Sambucus nigra	L.	 indicate	
36,50	 mM	 trolox	 equivalents	 (TE)	 per	 kilogram	
elderberries	 (Mikulic-Petkovsek	 et al.,	 2016).	
These	 data	 support	 the	 idea	 that	 a	 elderberries	
exhibit	 exceedingly	 high	 antioxidant	 activity	
then	1.65	mMTE/kg	 for	pear	Nashi	or	4.80	mM/
kg	 orange	 reported	 by	 Podsedek	 et al.,	 2014.	
Following	 the	 black	 elder	 antioxidative	 activity	
is	 clear	 that	 the	 comparable	 to	 some	 dark	 skin	
berry	 fruit,	 specifically	blackberry	 (28.91mMTE/
kg)	 and	 blue	 honeysuckle	 (51.54	 mM/kg)	 and	
blackcurrant	 (35.75mMTE/kg)	 (Ruiz-Rodriguez	
et al.,	2014).
In	comparison	with	the	information	provided	
by	 other	 authors	 the	 correlation	 between	
antioxidant	 capacities	 detected	 by	 ABTS	 and	
DPPH	assays	was	highest	 in	 	 fruits,	and	 lower	 in	
vegetables,		as	a	general	rule	(Floegel	et al.,	2011).
Another	study	detected	antioxidant	activity	of	
the	dried	elderberry fruits	were	macerated	using	
different	 solvents	 (water	 extract;	 70%	 ethanol	
extract;	 methanol	 extract;	 70%	 acetone	 extract;	
acidified	methanol	and	an	infusion).	
The	extracts	were	investigated	for	qualitative–
quantitative	determination	of	cyanidin-3-glucoside	
(by	HPLC–UV	analysis),	anthocyanin	compositions	
(by	 LC/MS–MS,	 DPPH,	 ABTS	 and	 inhibition	 of	
b-carotene/linoleic	 acid	 co-oxidation).	 According	
to	the	results	of	Duymus	et al.,	2014,	can	explain	
that	 an	 extract	 with	 70%	 ethanol	 was	 found	 to	
be	 richer	 in	 cyanidin-3-glucoside.	More	 active	 in	
the	free	radical	activity	and	b-carotene	bleaching	
assays	were	found	in	ethanol	and	acetone	extracts.	
The	 correlation	 between	 the	 anthocyanin	
values	 obtained	 by	 the	 pH	 differential	 method	
and	HPLC	was	significant	(r2	=	0.9302)	(Duymus	
et al.,	2014).	In	comparison	with	the	information	
provided	by	other	author	total	antioxidant	capacity	
measured	 by	 ABTS	 essays	 was	 significantly	
correlated	with	total	phenolic	content	(r2	=	0.755)	
(Mikulic-Petkovsek	et al.,	2016).
High	 performance	 liquid	 chromatography	
analysis	 of	 elderberry	 revealed	 the	 presence	 of	
five	anthocyanin	peaks:	cyanidin	3-sambubioside-
5-glucoside	 ([M+H]+	 at	 m/z	 743),cyanidin	
3,5-diglucoside	 ([M+H]+	 at	 m/z	 611),	 cyanidin	
3-sambu-bioside	 ([M+H]+	 at	m/z	 581),	 cyanidin	
3-glucoside	 ([M+H]+	 at	 m/z449)	 and	 cyanidin	
3-rutinoside	 ([M+H]+	 at	 m/z	 595).	 (Inami	 et 
al., 1996;	 Veberic	 et al.,	 2009;	 Wu	 et al.,	 2004). 
In	 a	 similar	 manner,	 the	 most	 abundant	 are	
predominantly	 cyanidin-3-sambubioside-5-
glucoside.	 This	 active	 constituents	 allows	 us	 to	
distinguish	S. nigra L. from other plants of the same 
genus	(such	as	S. canadiensis and S. canadiensis f. 
scleletoniana)	(Deineka	et al.,	2005).
Research	 has	 demonstrated	 that	 several	
anthocyanin	 flavonoids	of	elderberries	known	 to	
possess	 significant	 antioxidant	 properties.	 Low-
level	 concentrations	 (4	 mcg/mL)	 of	 elderberry	
anthocyanins	 following	 the	 regenerate	 alpha-
tocopherol	 from	 alpha-tocopheroxyl	 radicals	 in	
models	of	copper-mediated	LDL	oxidation	(Abuja	
et al.,	1998).
PETRUŢ	et al.
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However	the	pharmacokinetic	studies	of	black	
elder	extract	observed	that	anthocyanin	glycosides	
are	 indeed	 absorbed	 in	 humans	 (excreted	 in	 an	
intact	 form),	 provides	 significant	 antioxidant	
benefit	(Bitsch	et al.,	2004;	Cao	et al.,	1999;	Wu	et 
al.,	2002;	McGhie	and	Walton,	2007;	 	Mulleder	et 
al.,	2002;	Youdima	et al.,	2000).
Within	 seven	 hours	 of	 consuming	 30	 mL	
g	 elderberry	 extract	 containing	 147.3	 mg	 total	
anthocyanins,	detected	in	a	rapid	urinary	excretion	
rate	of	intact	anthocyanins	with	only	0.37	percent	
of	 the	 original	 dose	 being	 present	 in	 the	 urine	
(Bitsch	et al.,	2004).
Total	 phenolic	 content	 of	 elderberry	 fruit	
strongly	depends	on	the	extraction	method.	Total	phenolic content of Sambucus	nigra	fruit	is	6831.1	
mg	gallic	acid	equivalent	(GAE)	per	kg		(extracted	
with	 3%	 acidified	methanol)	 (Mikulic-Petkovsek	
et al.,	 2016),	 	which	 is	 in	 accordance	with	 other	
reports	6399	mg	gallic	acid	equivalent	(GAE)	per	
kg	by	(Duymus	et al.,	2014)	and	also	(Akbulut	et 
al.,	 2009;	 Jungmin	 and	 Finn,	 2007;	Mandrone	 et 
al.,	2014).
The	 results	 of	 the	 identification	 of	 phenolic	compounds of leaves of Sambucus nigra	 L.is 
especially	 interesting	 in	 relation	 to	 the	 work	
of	 Dawidowicz.	 Dawidowicz	 investigating	 the	antioxidant activities of the alcoholic extracts of 
S.	nigra	leaves.	The	article	demonstration	that	the	
extraction	 temperature	 strongly	 influences	 the	antioxidant properties of the extracts (Dawidowicz	
et al.,	2006).
FLAVOR AND VOLATILE COMPOUNDS 
OF SAMBUCUS NIGRA L.  FRUIT, 
FLOWERS AND LEAVES  
Up	 until	 now	 our	 finding	 are	 the	 delicate	
fragile	 flavor	 of	 elderflower	 and	 elderberry	
interest	especially	to	the	food	industry	not	only	in	
artisanal	food	(e.g.,	elderberry	or	elderflower	beer,	
candy,	jelly).	
Although	studies	 identified	over	100	volatile	
compounds	(Pabi	et al.,	2014;	Kaack	et al.,	2006),	
but	different	authors	only	agree	on	a	few.	According	
to	the	study	of	(Kaack	et al.,	2006)	a	number	of	75	
volatile	 compounds	 were	 identified	 constantly	
in	the	headspace	of	elderflower	extracts.	A	 lot	of	
volatile	 compounds	 found	 in	 elderflowers	 are	
also	well	 recognized	 elements	 of	 elderberries	 or	
elderberry	fruit	products.
Oxides	and	terpenoid	alcohols	constituted	the	major amount of the volatile compounds released 
from	elderflower	extract.	
The	 most	 important	 contributors	 to	 the	
elderflower	 odour	 of	 elderflower	 extracts are 
according	to	the	factor	analysis	such	as	nerol	oxide,	
cis-	 and	 trans-rose	 oxide,	 linalool	 oxides,	 and	
hotrienol.	 The	 fruitiness	 and/or	 sweet	 odour	 of	
elderflowers	is	often	associated	with	the	presence	
of	lower	carboxylic	acids,	alcohols,	aldehydes,	and	
terpenes	 and	 to	 ethyl-5-hepten-2-one	 (Kaack	 et 
al.,	 2006).	According	 to	 the	 other	 factor	 analysis	
1-octanol	 and	 1-penten-3-one	 contributed	 to	
the	 spicy/fatty	 and	 mustard/pungent	 notes	 of	
elderflower		extracts.	
On	 the	 basis	 of	 comparison	 to	 the	 literature	
in	 all	 elderberry	 samples	 were	 identified	 102	
volatile	 compounds	 (38	 alcohols,	 19	 esters,	 16	
aldehydes,	 10	 ketones,	 6	 hydrocarbons	 9	 acids	
and	4	heterocycles)	(Vitova	et al.,	2013;	Jensen	et 
al.,	 2000).	Most	 of	 other	 authors	 distributed	 the	
important	aroma	compounds	of	elderberries	into	
six	 odour	 classes:	 agrestic,	 elderberry,	 flowery,	
fruity,	 miscellaneous	 and	 grassy	 (Jensen	 et al., 
2000;	Kaack	et al.,	2005;	Kaack,	2007).	However,	
the	compound	that	are	known	as	typical	elderberry	
aroma	is	β-damaschena	(Vitova et al.,	2013).
CONCLUSION
Popular	commercialization	of	black	elderberry	
fruits	 or	 flower	 depends	 on	 their	 sensory	
properties,	a	specific	good	taste	and	aroma,	which	
are	strongly	associated	with	the	content	of	volatile	
aroma	active	substances	(Vitova	et al.,	2013).
A	bush	of	Sambucus nigra	L.	are	rich	sources	
of	 different	 bioactive	 compounds	 with	 high	
antioxidant	 potential,	 significantly	 affecting	
the	 health	 of	 consumers.	 Consequences	 from	
many	 studies	 arguments	 to	 the	positive	 effect	 of	
consumption	of	black	elder	extracts.
Their	 protective	 potential	 (high	 antioxidant	
potential),	has	been	established	in	cardiovascular	
diseases,	 diabetes,	 obesity,	 respiratory	 ailments	and obesity. Similarly,	 an	 important	 influence	on	
the	antiviral	 and	antibacterial	 activity,	 as	well	 as	
antitumour	 activity	 has	 been	 confirmed	 (Sidor	
and	Gramza-Michałowska,	2015).	So	far,	literature	
sources	have	provided	any	opinions	the	interaction	
mechanism	of	elderberry	components	and	usage	
in	complex	systems	(e.g.,	in	food).
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Moreover,	it	was	confirmed	that	by	the	use	of	
factor	analysis	it	is	promising	to	select	genotypes	of S. nigra	 L.	 best	 suited	 for	 the	 preparation	 of	
black	 elderberry	 products.	 This	 methodology	
may	also	be	used	to	plan	new	raw	materials	with	
ideal	 contents	 of	 sugars,	 anthocyanins	 and	 TAs	
that	make	it	possible	to	produce	black	elderberry	
products	 with	 health-promoting	 properties	
founded	on	increased	antioxidant	capacity	(Kaack	
et al., 2007).
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